siRNA-mediated silencing of c-kit in mouse primary spermatogonial cells induces cell cycle arrest.
Several genes/gene products are known to act in a concert to regulate the process of spermatogenesis. One such gene is c-kit, a transmembrane tyrosine kinase receptor which plays an indispensable role in the maturation and differentiation of spermatogonial germ cells (SGCs). In the present study, siRNA approach was used to assess the role of c-kit in survival and proliferation of murine primary SGCs. The effect of different concentrations of anti-c-kit siRNA-1 and siRNA-2 (0.15, 0.315, 0.625, 1.25, 2.50, 5, and 10 nM) on c-kit protein and mRNA expression at post-transfection time (0, 6, 12, 24, 48, and 72 hours) was assessed using an array of techniques such as flow cytometry, ELISA, Western blot, and RT-PCR. Transfection of cells with anti-c-kit siRNAs (0.15-10 nM) at various time points after (0-72 hours) showed significant knockdown c-kit mRNA and protein expression. MTT, Alamar blue assays, and RT-PCR were used to investigate the effects of c-kit silencing on survival, proliferation, distribution, and apoptosis of cells. Experiments were also conducted to determine the effects of c-kit knockdown on cell cycle distribution, DNA laddering, and apoptosis. The results indicated that the transfection with anti-c-kit siRNA induces DNA fragmentation and cell cycle arrest at G(2)/M phase leading to significant reduction in cell viability and proliferation. In addition, enhanced suppression of c-kit protein in P815 cells was observed after transfection as compared to ES-E14TG2alpha cells, suggesting early onset of c-kit protein repression in P815 cells leading to prolongation in cell doubling time. In conclusion, our data provide the first evidence of specific knockdown of c-kit expression in mouse primary SGCs, which emphasizes the critical role played by c-kit in germ cell survival, proliferation, and apoptosis.